Evaluation of the Combined Effect of Recombinant High-Density Lipoprotein Carrier and the Encapsulated Lovastatin in RAW264.7 Macrophage Cells Based on the Median-Effect Principle.
Recombinant high-density lipoprotein (rHDL) displays a similar anti-atherosclerotic effect with native HDL and could also be served as a carrier of cardiovascular drug for atherosclerotic plaque targeting. In our previous studies, rHDL has shown a more potent anti-atherosclerotic efficacy as compared to the other conventional nanoparticles with a payload of lovastatin (LS). Therefore, we hypothesized that a synergistic anti-atherosclerotic effect of the rHDL carrier and the encapsulated LS might exist. In this study, the dose-effect relationships and the combined effect of the rHDL and LS were quantitatively evaluated in RAW 264.7 macrophage cells using the median-effect analysis, in which the rHDL carrier was regarded as a drug combined. Median-effect analysis suggested that rHDL and LS exerted a desirable synergistic inhibition on the oxLDL internalization at a ratio of 6:1 ( Dm,LS: Dm,rHDL) in RAW 264.7 macrophage cells. About 50% of the reduction on the intracellular lipid contents was found when RAW264.7 cells were treated with LS-loaded rHDLs at their respective median-effect dose ( Dm) concentrations and a synergistic effect on the mediating cholesterol efflux was also observed, which verified the accuracy of the results obtained from the median-effect analysis. The mechanism underlying the synergistic effect of the rHDL carrier and the drug might be attributed to their potent inhibitory effects on SR-A expression. In conclusion, the median-effect analysis was proven to be a feasible method to quantitatively evaluate the synergistic effect of the biofunctional carrier and the drug encapsulated.